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(page 2, left column, lines 2 to 18) 

[Claim 1] A method of manufacturing a solar cell having a 
laminate structure consisting of at least two semiconductor 
thin film layers which differ from each other in the 
concentration of an impurity and/or kind between a pair of 
electrodes , wherein 

at least one of the semiconductor thin film layers is 
formed by applying to a substrate a silane composition 
containing (A) a polysilane compound represented by the formula 
Si n R m (n is an integer of 3 or more, m is an integer of n to 
(2n + 2) , and an m number of R' s are each independently a hydrogen 
atom, alkyl group, phenyl group or halogen atom, with the 
proviso that when the m number of R' s are all hydrogen atoms 
and m = 2n, n is an integer of 7 or more) and (B) at least one 
silane compound selected from the group consisting of 
cyclopentasilane , cyclohexasilane and silylcyclopentasilane 
to form a coating film and treating the coating film by heat 
and/or light. 

(page 2, left column, lines 22 to 44) 

[Claim 3] The method of manufacturing a solar cell according 
to claim 1, wherein at least one of the semiconductor thin film 
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layers is a p type or n type silicon thin film formed by a method 
comprising doping at least one atom selected from boron, arsenic, 
phosphorus and antimony. 

[Claim 4] A silane composition comprising (A) a polysilane 
compound represented by the formula Si n R m (n is an integer of 
3 or more, m is an integer of n to (2n + 2) , and an m number 
of R' s are each independently a hydrogen atom, alkyl group, 
phenyl group or halogen atom, with the proviso that when the 
m number of R' s are all hydrogen atoms and m = 2n, n is an integer 
of 7 or more) , (B) at least one silane compound selected from 
the group consisting of cyclopentasilane , cyclohexasilane and 
silylcyclopentasilane , and (C) at least one compound selected 
from the group consisting of a boron compound, arsenic compound, 
phosphorus compound, antimony compound and modified silane 
compound represented by the general formula Si a X b Y c (X is a 
hydrogen atom and/or halogen atom, Y is a boron atom or 
phosphorus atom, a is an integer of 3 or more, b is an integer 
of 1 or more and a or less, and c is an integer of a or more 
and 2a + b + 2 or less) . 

(page 3, right column, lines 3 0 to 50) 

[0 010] Out of the above polysilane compounds, a hydrogenated 
polysilane compound in which all R' s are hydrogen atoms is 
preferably used. Preferred examples of this hydrogenated 
polysilane compound include hydrogenated chain polysilanes 
represented by the formula Si n H 2n+ 2/ hydrogenated cyclic 
polysilanes represented by the formula Si n H 2n and hydrogenated 
cage polysilane compounds represented by the formula Si n H n - The 
word "cage" means that the compounds include a prismane 
structure, cubane structure and pentagonal column type 
structure . n in the above formulas is an integer of 3 to 100,000, 
preferably 5 to 50,000 in the hydrogenated chain polysilanes, 
an integer of 7 to 100,000, preferably 8 to 50,000 in the 
hydrogenated cyclic polysilanes , and an integer of 6 to 100,000, 
preferably 7 to 50,000, preferably 7 to 50,000 in the 
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hydrogenated cage polysilanes. In this case, when n is smaller 
than the above smallest value, the polysilane compound may have 
a problem with film formability and when n is larger than the 
above largest value, a reduction in solubility caused by the 
cohesion force of the polysilane compound may be observed. This 
polysilane compounds may be used alone or in combination of two 
or more . 

(page 4, right column, lines 5 to 20) 

[0012] When a polysilane compound is to be synthesized by 
applying light to a si lane compound, a hydrogenated chain si lane 
compound represented by the formula SiiH 2 i- 2 (i is an integer 
of 2 to 8, preferably 2 to 4), a hydrogenated cyclic silane 
compound represented by the formula SijH 2 j (j is an integer of 
3 to 10, preferably 3 to 6 ) or a hydrogenated cage silane compound 
represented by the formula Si k H k (k is an integer of 6 to 10) 
is preferred as the silane compound which is a raw material. 
Out of these, the above hydrogenated cyclic silane compound is 
more preferred, and at least one compound selected from the 
group consisting of cyclopentasilane , cyclohexasilane and 
silylcyclopentasilane is particularly preferred. They are 
represented by the following respective formulas (1) to (3) . 

[0013] 

[formula 1] 



(page 4, left column, lines 15 to 1 from the bottom) 

[0015] When light is applied, visible light, ultraviolet light, 
far ultraviolet light, low-pressure or high-pressure mercury 
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lamp, deuterium lamp or rare gas discharge light such as argon, 
krypton or xenon, YAG laser, argon laser, carbonic dioxide gas 
laser, or excimer laser such as XeF, XeCl, XeBr, KrF, KrCl, ArF 
or ArCl may be used as a light source. The light sources of 
these preferably have an output of 10 to 5,000 W. In general, 
an output of 10 0 to 1, 000 W suffices. Although the wavelengths 
of these light sources are not particularly limited if the 
silane compound as a raw material can absorb them, 170 nm to 
600 nm is preferred. The temperature for applying light is 
preferably room temperature to 3 00 °C. The treating time is 
about 0 . 1 to 3 0 minutes . The application of light is preferably 
carried out in a non-oxidat ive atmosphere. The application of 
light may be carried out in the presence of a suitable solvent. 
The same solvent as what will be described as an optional 
additive for the composition of the present invention may be 
used as the solvent. 

(page 7, right column, lines 9 to 42) 

[0032] The silane composition used in the present invention may 
contain a solvent in addition to the above components. The 
solvent which can be used in the present invention generally 
has a boiling point of 30 to 350 °C at an atmospheric pressure. 
When the boiling point of the used solvent is lower than 30°C, 
the solvent evaporates before a coating film is formed by 
coating, thereby making it difficult to form a satisfactory 
coating film. When the above boiling point is higher than 350 °C, 
the scattering of the solvent slows down, whereby the solvent 
is apt to remain in the coating film and it may be difficult 
to obtain a satisfactory silicon film even after a heat and/or 
light treatment in the post-process. 

[0033] The solvent which can be used in the present invention 
is not particularly limited if it does not precipitate and does 
not cause phase separation the components (A) and (B) , or the 
components (A), (B) and (C) and does not react with these. 
Examples of the solvent include hydrocarbon-based solvents such 
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as n-pentane, n-hexane, n-heptane, n-octane, decane, 
dicyclopentane, benzene, toluene, xylene, durene, indene, 
tetrahydronaphthalene, decahydronaphthalene and squalane; 
ether-based solvents such as diethyl ether, dipropyl ether, 
ethylene glycol dimethyl ether, ethylene glycol diethyl ether, 
ethylene glycol methyl ethyl ether, diethylene glycol dimethyl 
ether, diethylene glycol diethyl ether, diethylene glycol 
methyl ethyl ether, tetrahydrof uran tetrahydropyran, 
1 , 2 -dime thoxye thane , bis (2 -methoxyetyl) ether, p-dioxane and 
tetrahydrof uran; and polar solvents such as propylene carbonate, 
y-butyrolactone , N-methyl-2 -pyrrolidone , dimethyl formamide , 
acetonitrile, dimethyl sulfoxide, methylene chloride and 
chloroform. Out of these, hydrocarbon-based solvents are 
preferred from the viewpoint of the stability of the solution. 
These solvents may be used alone or in combination of two or 
more . 

(page 9, right column, lines 41 to 48) 
[0047] 

Synthesis Example 2 

10 g of cyclopentasilane obtained in Synthesis Example 
1 is fed to a 100 mL flask in an argon atomosphere, irradiated 
by 500 W high-pressure mercury lamp for 3 0 minutes under 
stirring, a white solid was obtained. The obtained white solid 
is insoluble in toluene and cyclohexane. lOOg of 
cyclopentasilane obtained in Synthesis Example 1 was added to 
the white solid, a colorless transparent solution was obtained. 

(page 10, left column, lines 28 to right column, lines 26) 

[0050] Example 1 

A solar cell having a structure shown in Fig. 1 was fabricated 
on a quartz substrate having a transparent conductive ITO film 
thereon by the following method. To form a p type silicon film 
on the ITO film, 1 g of Si 5 H n B obtained in Synthesis Example 
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3 and 50 g of the solution prepared in Synthesis Example 2 were 
mixed together to prepare a coating solution. This solution 
was applied to the above substrate with a spin coater in an argon 
atmosphere, dried at 150 °C for 10 minutes and thermally 
decomposed at 4 50 °C for 3 0 minutes in an argon atmosphere to 
form an amorphous silicon film having a thickness of 200 nm. 
Then, to form an i type silicon film, the solution obtained in 
Synthesis Example 2 was applied to the above substrate having 
the above silicon film with a spin coater in an argon atmosphere , 
dried at 150 °C for 10 minutes and thermally decomposed at 450 °C 
for 3 0 minutes in an argon atmosphere to form an i type amorphous 
silicon film having a thickness of 1,000 nm . Further, to form 
an n type silicon film, 1 g of Si 5 HnP obtained in Synthesis 
Example 4 and 50 g of the solution prepared in Synthesis Example 
2 were mixed together to prepare a coating solution. This 
solution was applied to the substrate having the above silicon 
films with a spin coater in an argon atmosphere, dried at 150 °C 
for 10 minutes and thermally decomposed at 450 °C for 30 minutes 
in an argon atmosphere to form an n type amorphous silicon film 
having a thickness of 200 nm. An aluminum film was deposited 
on part of the laminated film having a pin connection structure 
formed as described above to a thickness of 0.5 jam through a 
mask, and parts devoid of the aluminum film were etched until 
the underlying ITO film was exposed to manufacture a solar cell 
having a structure shown in Fig . 1 . When the photoelectromot ive 
force of this solar cell was measured to obtain a conversion 
efficiency, it was 6.0 %. 
[0051] Example 2 

The procedure of Example 1 was repeated to manufacture a solar 
cell having a structure shown in Fig. 1 and consisting of 3 
polycrystal silicon thin film layers having thicknesses of 600 
nm, 3,000 nm and 600 nm, respectively, except that the step of 
applying and thermal decomposing the si lane compound was 
repeated 3 times in each of the steps of forming p, i and n type 
amorphous silicon films in Example 1 and the step of converging 
the amorphous silicon films into polycrystal silicon films by 
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applying excimer laser light having a wavelength of 3 08 nm at 
an energy density of 320 mJ/cm 2 for 10 minutes was added after 
the amorphous silicon films were formed. When the 
photoelectromotive force of this solar cell was measured to 
obtain a conversion efficiency, it was 12 %. 
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(0^7>fkdft (-tfH (B) 



tzmtm%xfy-mcmtitzm&&<n t><nt ft 5 w^a* 

[0 0 17] *5SMO»«!ffidc*S:«j«"r5±IE^7> 



(5) 



o. oi-i, oooift%, ^c^iKiio. o 
5-5oo i l < (4 0 . 1 — 10 Oil 
%"Cfc5o ^flt^O. 0 1 

*s l , 0 0 0M%4r«*.S»£l±, *y^>7yft^ 
[0 0 18] (C) 

*«Wtcttffli-5^7>*afiR*J4, JifE (A) ritfMsJ: 
(B) rit^Sr^fiE^fc LT^Wi"5t<7)T*fc5*^ 
^ tbic (C) ric»t^Wi-5ri:^-e#5c **f»Kffi 

ffl^n^ (o t*{t&*, y 

rvf^eyft^, fcitf-jftsts i B x.. y, 
(;;-C\ x I4**JW^*5 J; tf/i (4^ p y vflR* Sr 

a ei±-e 2 a + b + 2 ar^i»*it) -e«Sh5f 

[00 1 9] iffi* LTttWx-tf**** 

tl. ^tlh(T>McWMtLX\t s Wx.tfB 2 Hh , BPh 
a , BMePh: , B (t-Bu) 3 , B ( S i M 
e, ) a , P h B (SiMeO a , Ch B ( S i M 

H 2 



10 



20 
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ftWJtl"Cft #'JxJ4\ WiliAsPh, , AsMe 
P h a , A s (t-Bu) As (SiMeO 3, 
PhAs (SiMe») 2 , Ch As ( S i M e 3 ) 

[0020] ±iay >ik&mt Lxn, m^i ] J>r^ 
*mym, y yry-Mtfttsi^h y ^f/^/y/H 

i , PMePh. , P (t-Bu) :i , P 
. ) :< , PhP (SiMen ) 2 , Ch P 

WiliSbPhn , S b M e P h . S b ( t - 
Bu) , 1$&mfbtlZ>o ^tlh(D\^ 7>f^>H 
SbAs (SiMe 3 ) 2 , S 
b, As (SiMe.) ^t»ii^fflV^P>n5o 
[0 0 2 1 ] J:E-MSi i; X t ,Y, Clt\ Xf4** 
DfC-F* «t U 5 / * fc (4^ n y WJS^ St S t , Y (4 * 
^£fcl4 y >J£T-£*U al4 3«_LcD8ft£«U b 
lilJ!a±a&r<7>«ftSrSU c(4aa.h-C2 a + b + 

2HT^it$:it) T-a^nsastt^vw^**^ 

[0 0 2 2] 

Kb 2] 



H 2 
H 2 



H 2 Sd ^1K2 

H 2 £± ^1H 2 





H 2S 
H 2 S 




HS 



HS 




±H HS 



iH 



iH 



it ^7 



H 



[0 0 2 3] 



lit 3] 



"sir' 



3*5 lH 



HS 



HS. 



Ui) 



H 



MIHI o o :i 1 M •! h fi 

10 



±H 




*'•• ars :r5«*a: 



Br 2 S 
Br a s 



H 2 s\ S iH a 

1 2 

Bx 2 S£ SiBr a 



frttto 1 3 



Br 2 



" Hr 2 B^S* SiBr 2 Br 2 s\ SiBr 2 Br 2 s\ SiBr 2 

itiSta l 5 




*C1 CIS: 



iCl cis 



CI 

fc^fc l 6 



Cl 



CIS 




Cl 



<fc** l 8 



1C1 



[0024] ztih<D{£&to<»&f&jj&h\,-x:tt, mmt 
(c) is^mtstwefes^, 

(A) ^100 fiftg|5*>fc 9 , aft 1 0 0 MRSJEJl 

11 0. l-10ttat*5o 
[0 0 2 5] ^Of&WfiSt^ 

*»WI-t£ffl-f ±1E (A) j£#*iJ:tJ< 

(B) (A) (B) /^fcltf 

(C) fifcftSr&Sf&fti LT^rf 5t>roT'fc6;4\ * 

II , 09 X (Iff B?£tt#J , aB^K^y*^*©! 



it&4h2 0 

[0 0 2 6] _hffi^i ? &#ffi?gt4#Jil, 
*s-e#SiJ5, t < KIM *>**BSttM»i, »fi!c4*w 

40 [0 0 2 7] 75^>5#^^-Vtt#Bf§tt^Jir LTIi, "7 

#5 0 I»aE7y*ai|!iffiettJWt Ltd, «itfi7h 
•y-7°EF301, IW1EF303, [WJEF352 (frfAffl 
fkfiK («0 SI) > ^77^F171, ft F 1 7 3 
(^B^-Yvdf (#) gg) n 7tt^KAG7 10 
(JlSffi^- («) fit) , 7P7-KFC-170C, |5]F 
C4 3 0, [5JFC431 (KxD-ii, (ft) K) , 
50 t-7D>S- 3 8 2 1 IBISC101, P1SC102, 
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[3 S C 1 0 3 , [3 S C 1 0 4 , [^SC105, HSC1 

o 6 (Jflffi-T 1 (80 K) , bm- looo, [3 1 100 

(B. M-C h em i e *±Si) > Schsego-Fl 
uor (Schwegmann tfcSS) , C» Fi« CON 
HCi: H=s , Cs Fit SO: NH~ (C= H, O) « H, Ch 
F, 7 O (7>on 7 ^ L - 3 5) CFn , C, F,t O 

(7>p^^^ P-8 4) C« F.t , C* Fit O {fr hn 

^^- 7 0 4) (c«f,7 ) ,?im(f^:t^t^ 

(#0 *yt=3r^o t c U>-* c y t^ryxfl/> 10 

¥Wil,9 00;^^7 
y-p-8 4 : liHtll (HO K, ^'J^y7 3 Pt c i/ 

4,2 0 0;rfn^^- 7 0 4: MftX* (He) 
8L N, N, N ' ,N' -y^Nv^r* (^'J t^ry7 3 P t c 
k y - * !) t y U > 7^ p y ^ , ¥^Jt> 

^fi5, 0 0 OXfoZ> 0 ) 

LTfi, ^ y r^^^U^T/U^r/U^— 7/K # y * 
^r^fuyT'J/^T/K * c y ^yxfyyr^ 20 

y -/^-f/K # y ^yxf u yfllflSli^ 
xr/K y/i/t^>JgSSixxr^, ^y^^ryxf y 

p ^yy^'n y $ * c y -e— ft ¥*mi 3 - fc 5 G 

[0 0 2 9] m^^^y x^T;l,7/^/^#ffifgtt 
SiJcom^Jt LTfi, xv;^yi0 5, [34 3 0, [3 
8 10, 139 2 0, K—^S P-4 0 S, [p]TW- 

L 1 2 0, 19 9, 13 4 1 10, 

P - 4 0 S , -? y y V 3 0 , [352, [37 2, (3 9 2 , 
77yir/U20, 2 7^-y2 0, (3 30 

6 0, -7-^4 5 o^-rftk (1*) ?ee») , 

/U5 5 (ft) St) t£ll*m-fZ>^tfi-X^ 

* c y **i/^v>mnm.*-*"r^, ^yt^y^f^ 
^y/utr ^^agiiSBf^xT 1 ^ * c y 7/u^>yf^-<M 

K7'p y * £££*ft:ft if^fc »9 , *#Wt-(i^r ^ * * y 
F 2 5 0 0 (H#{kJ*I* (1*) tit) , SN-EX92 

2 8 (fyyy^ (80 R) , /t-/v5 3 0 ($LH<£ 
¥XM («0 Si) fc^**lf5 

[0030] rcoi: 9 ft#®gt£#J(7>ttffl*t4, to&ft 40 

i o o s*^c:*t lt, if i l < f± i o maaw 

l OS**BS:iB*5fc»^n5»*»35««?aL«< ft£ 
[0 0 3 1 ] iifS^P^ K#T>y *J±, 
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[0032] *«w-e«ffli-« >ft*»«±±ia«-fi!t 

#S*«ttifi#, *»EET-C^»^*S3 0-3 5 0t:<0 
fc^-e*>5o ffiffl"t-5»«E<^j»^^3 OtJ:0(g^l^ 

m&tfhZo ±ia*^»^3 5 0°C?rffix.^^iC 

[0033] *%mxi&mx% zmmt ixtt (a) 

^fcitf (B) ifctt (A) (B) 

X.fi, n— n— ^^-y->, n —^7 9 >, n 

^ryl/>, fal/y, t F 7 t Kp 

^•7^L/>, x77t Knf7^yy x x^y^vft^co 

y 3-^yxf/L^x-r/K ^.^-u>^y /uy-fvu 

/U > yxf yy^y 3^/l.yxf ;l/i-f /i^, yxf 1/ 
>^ y -7/U^7/U^-— f F7t KP77 

>7 h5t Knt c 7>, + tf 

X (2 h^ryxf^) zn— p-^yh^--^>, 
rh7t KP7 7>7i^x-7/^Sl ; tJit/T'P 
t°l/>y7 — aK^— h, 7-^f07?h>, N-^f^ 
-2-t: c n y K>, y^f«/^7; K, Tir h 
y/K y^f/U7/^^yH\ lgfty<f-U>, y" p p ^ 

[0 0 3 4] J:ia<7)»«t**ffl-fS»^, ^coffiffll 

^■C#53i5, »^L<(4_LIB (A) j£#*5cfctf (B) 

Sfcli (A) ^ct7\ (B) fi8»43«tw (c) r&ftcn 
^ftii ooiiSc^tL, io, oooli%«K* 

fcO, ^lcff*L<(45, 0 0 0li%Eir"Cfc5 o 1 

o, o o oas%$rS^^ t^ c y yy 3^{k;^»^a 



i:< 

vm.i. vim- 1. *> wmwm \ /■ m- n^/wr^t i. 
m^m-ry, - y «, o - ■/>.»• a^wkwmi-i t. & 

[o o 3 5] kWiWwwUiVji): 

tc< h t, - .WW I .MM L /-.f«jSr."f|-J-/, fcRMMfli^Wiffi 
icjj^-c, iW->!i{km&)-') i,o)>\st£<. y i, m^. I. 

>-ci.t, x : >>m>Wit>: «iW i l , $ 

»*-*-*.. ^</>. i r $M\\$iiz>hm>/)tmy I CI L, ■//■■/ 

<feM, /v x-J-y 'y, If v i ■/ x^^ ^if/, - 
i^T'd <G„ -//-/ *y L'CIl, f*"i|x.(.t*Yi'^V/v ;J;'> 
ftMU v x , V — y / # v x , // v x , V -// v 

.-- y /U , ■> ij .-i > , r /L- J - ^ ix, y > >/ X ->'- > 

c/)ffi x^> u xfH4^7jSftil)-C* £ 
vOW-teW* i T o 4- ^^WvUtti^WHWUR^r/iifiiU-fiW- 
3 # v x, x-r- y '/ Alititfc C J: /J'-C J 

S„ -fj-A + vt t LTtt, Mx.14* 'J i !f>'Ji 
-r*x /u * > , / /u # /u * > ^IJHBS "R ftftoJ.t tfir </) 
/k^Alift / $£fiiJI]'4-& - £ -d'-C* &„ is - tifjc/j 

[0 0 3 6] ^fij h(C->V>*fl;ijc^^«t-fl)i-6^(±, 

rfS#*L<l40. 00 5-1 0Mm, l$i:ifiL<ii 
0. 0 1 ~5 u mifI*fC&5J; ^{^*i-5„ :ot 
* , > 7 >*asfett^s»«SC4r 5 1 we*> 5 # 14, 

[oo3 7] ±b, »**iwi*iiMi(Mniii«»i-5 
fc^w^sro^i-ii, *BMktt#ia«Tt?iiff i o o 

-1 000^ if* L< (4 2 0 0~8 5 ot;, $f>tcif 
*L<I43 0 0~5 0 OVtDmMlZiol^X, iiSfl~6 



(K) MIDI 2 () 0 3 I M 4 H fi 

II 

()()'/>, 'if I; I < I L r> - 3 o o />, A ' 1. 1 <m 

0 - i r» o ;)«W|!,\ji /,. O'ii.- jijjf 7U)d/j.*'-jr) r> o 
(TJ. |'</)rl,i;<l CI I. V I >i ' <■ x:|^, ^JA | .</>rU/(l C I I 

-ki*t/)«i^ii. ,jt'J x />fl:^</)|"fft'/>W/is | 

I) r, l'ir t i''y)> M : < > WY-.-llJl^ CNV /.c\, WftA>M>Z>.. I. 

.k!J|-:«tfbn:«Wl'^l.t. iiflffi-r/t .-r>^i;H'xt'l'.K/,oM>K 
f r i . /:- r/i. : r > e»4Lui|!/ L -i{!j-.j- - ,i- cuni c 

$ ?.>.. 

l() [o o 3 « ] iflli^^.ll'iVt.- T 'fl.^A?^lc '•& 

/:-f)(/))tW ; |,:'W.-.'Cll, »rfli)t«ft. 

Ift </ ) fill , (I £ ) l •: * > Z> I . t / 1 •: o > /K M V > • / ' . p R 4c £ ■'/ > v 

,^•61 M.t'/'/u '/'J7 l->, -V-t: / >^(/)ffiA/X(/) 

yVx U---^--, XH', X c C 1 . XoHr, K r I-\ 
KrC I , A r I<\ A r C 1 ^^Ix^y-^-f-Cc 

& ytffli.'r L "CfsliJIJ-l-^ z y d ?>., zti^orJtmy 
L C(4 I'il-l.t, l ()~5 0 0 ()W</)M1/VX>c>;4WIH> 
i'^L^/j'\ ilfiW 1 0 0-1 00 OW C |->>T'*)-5„ Zil 
20 0(/))t^;(/)»M(i*IU^.£^J;t^.l|{?'t'c/)^ 'J -> 7 >\t<\ 

1 7 0 n m~ 6 0 0 n mfcUfc Lt \, )tlKW4Q(J*£f r 0 
|if,W)jU;a : l:t, iiBffi'-tfrtl- 3 0 0'CC*#>*> , «ifl!H*|ll]li 

o . 1-30 omiti. -e <o „ - it f j </) >t!!« wio-flsii . m 

[0 0 3 9] ^l!)]|c^J^T(4, l:„ J cic/).t'jlCLTf-^ 

(*(M^^bEt6;5\ zo)tz/tm\\cm\\-rz>m.um 

V\ (A) fclc^fc.W (B) fcft»fcft<fi-L (C) rft^i' 

30 ^Lftv^w-cfcs «i> , jfjrit ins t-J»*»Btii i 

#ffM 14, * frJMK-F- LS«rl»<5 r t let 

4U : T>-^^>7i>f 3 ill4"ix6 / >7j;< 1 1-«(0^^ K 
-yt5IgSr#5: tlc4 0 n§y^¥#«:i:-r5r t 

[0040] */i-cOt#, *^B^I'ffiffli-S*lfi)c^ 
^5, (A) fig^, (B) ift»*jJ:t/ (c) jfcfri^-f 
StWfcSi^ ^Sn5*#ft*Bltt (C) 
40 ^*-/^k^4r##i-?>t<7y-e*)5 t# pSroM* 
WiltftO, (c) riMW*fc3Hfc£*, !/>{k^*J3J: 
t>*T>'^^>f[i^7i^ill4*n5'>7 , < £< t t-^cofk-a- 

StK±ir (A) jfc$M8J:tf (B) fig^^^*L 
(C) ^^*L<Cl>ffi^«jW^«t. (A) P)c5>, 
(B) R)c»fc4?J« (C) i: 

5-ilc4oTtp^*fcl4n ®OJMW*»«IS:»*i- 
3rt/J5T"#3 0 lHT«l*S*lfcpa*fc(inliO 

50 ^^»ijii4, *fciit#, y>, 
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[0 0 4 1 ] ±ta K-T'xgt lti±, ^^tef^i 

BUSrflM-fSi^ ^«»»BI-ht- (c) fiSc#*3 
it>*£<S(citi:T^5r^*-r5ffifi)t^i, £fc(4 (C) 10 
f&ft&Xlf (B) jS^tfK&gKJStT&j&fcSW-f 
5ffi^*JS:^ffi Lfc», SttESr^-fS ' t lei 0 fr 9 
ri^T't^o ZCQi#{£ffl£ft5f§*Ii: LTIi, 

•tzzbts-ezz. ktmf$.Vo*<n (c) fiSt^ffigliii 
Jjti~i oofi*%-c-fc5c zcot fwttllfri L 

[0 04 2] _kf2cD4 9 LT^^ftfc^ffJUit^r 
[0 0 4 3] *«we»jfiSft'5*»«Jfeii, 

ffi (73 fa ic . *m<to<nmm& 4 xi/ttz itmm<nmte a * 

t f-Ji«±«|JiL, pn, pin, 

i Pl i nm^^mm^^-f&mm&ft^o *«w 
•elms $ ft s ^pa«Mn±> ±mmm £ ft 5 ^f^B^co 

w-c-fc^o «Ji$fts^#fr«sicojico-r-<x^sfife(o 

[0 0 4 4] *«WW|!lS*ffi-C»JgSnS*»«Jfi 
14, ±1E*3tft:j»Kwte, S«ft-it/ia«fflw#SBI, 
* ib tflc&BKtS i:rl6l»l!tSr*ir*-4^, ~ ft h lift 

{£ffl£ft3&JRHg, ITO<fJ:i?)lBMtlll, SiO : 40 

i ToapKs-^i-s^^jj^if fans. *fc*Kfttt 
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*:/>co#fiET\ flSRIi^M^T*, Hftfeafci^/i/i 

y y7fy4t*Lf:ii ift^airio s i o, icaan 

[0 0 4 5] *«Mw*Ri«Jt!iro|!ijS*fel-*s^-C, flu 
fBco->y p^jjf, «a«ttjfiitat::'<*-=> 

? 'J V «7 ^ —fete b'<D-fflc&}te-%m$:m^^ 

[0 0 4 6] 

W-tZfiK *3i 91 i4 z. ft p> lc BBS $ ft 5 t <o T- 14 
^•*<fJ l 

v^^-r-g^Lt^, ftiLtf h7t Ko77>l L 
Hf7AMl 8. 3g^f±iA7f, T /I** 
y' y > ^ Lite r </>«*S?{3: 0 °C T'JH* LWb^i 
-/ui/^ PD->773 3 3 g SrtiSTD- h 4 OjSjsJPU 

T-S^lci 2B*IH«#«:ttitfc. SJ£ft^HiSr5Ln* 

L, 7K7?a< j5t^Lt^->^ P^-^^-Cjjfe^L, 
ft«-f-SZ ttct 0 fife@f*:i 4 0 g^^/i 0 
Hft:i 0 0 g tfiiLty^n^ty l 0 0 0mL£ 
2 LW7 7^3lCf±iA7f N itfdT/U? ^^7^4 g?riO 
x_> L <c /i 5 <b ffflT-C'ffi L /ilfilb/K* 77' x $r 8 B# 

r B v<^'y>^tfc 0 zzT-sijiiic, *$ft!Jf9A7^ 

^X7i,40g t •^aif-zU-m— x/U4 OOmL£3L(7} 

ic^fiT- 1 2 i*IMiti**:tttt^. SJtE«^-» J: "9 II** 
S:l»*Lfc!t, 7 0°C, 1 OmHg-C'ScJE&efcfTofc 

«fewffif*^; 1 0 g!#ibftfi„ ZcotWI4I 
R, ' H-NMR, 2! ' Si-NMR, G C - M S CO & 
h/P4'9 > n-<>^ ->7>7:-#55Z i/)^ljo 

[0 0 4 7] £lfom 2 
T7l^3V#HMT, ^-fife^J 1 X'&htltz-y? p-<>^-> 
7> 1 0 g£r 1 0 0mLCO-77Xa(CiDx., fll^L/j:^ 
h5 0 0WCOfli/±7^fS'j:T^3 0 Lfc t Z ^, & 

&mwft%hfitz<, zzx®htiti&&mmt v>\<^ 

^cW 1 -C#fbftfc->? P^>^->7>Sr 1 0 0 g*D^f- 

[0 0 4 8] g-BicW 3 

3>7>f- irn-h, *JirWt»«BS: 
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Jfo'J M tJ f'\ K \"tilA/)> 1 L</>4 ' M I ■> x f> 
■// x -ci»* I /.- ft\ 1 /- ■"/■ I* / i- K i f v / > n () () 
in L , l : 'J 7*»VAftM«i k 4{l .j r/t > )j x c > > / 

■j > '/ l /:-.„ - </>i*w^-'+:?u k em\- 1 i-i -y v . 
ill fe -eKit^-tti I /- ft , MAM Km: >KM I ^ 

g£ h/U:r-> f) 0 0 m L ('-JSW^ ■U'iliff/'/U A 4 

g«:J!«l;l-C, ttM-l^/j^VRtt K C-;W«! L /-rtAftvK-^ 
x$r8H$|iiJ/<'/'J > ; /Lt ^CHiJj&M, * JHfc U 7 

1*Y )V \ r-S;ls 1 2 g y x:r.7-/U:r. — -r/U 2 5 0 in L 
& 2 Lc/>V v X:i|Cfl:i4//A, r /U --i^'tflffl xi h\ O C C 
tftWLft^ l:,W;5ttf.:8£ft»«:J!nix., MrUI^C 1 H*WJflI 

^(^xi^Jf^foife'fift, si, II,, Ht^5:t/jUj 20 
/j 

[0 0 4 9] ftjjJcfflj 4 

: MitU>2 7 g £«£J|J Lifc<l&ttftjAffl|3 t|i.1«fC'JfJli 
^Xiy£iJf»«fOtt"«, Sir, II,, P"C*>5^ t^i^J> 
[0 0 5 0] 'jfclfcffj 1 

ffrftLfc 0 *i\ I TOB&klCpS<7V>y 3>*S:»rifc 
fcJ:^(«2tIiL/:M5 0 g^ltl« 

S_bicxtr>=i- h l i 5 otm o»W(S:*Lfcft, r 

;U=f>nm^, 4 5 0t:^3 0MM»«ToX, 
^Jf2 0 0 nmOTWr^^!) = >RS:}gjBft Lfc D 

1g_k(CXt: c >n- Ml 5 0°CT 1 0»WItt*Lfcft, 40 
T/U=T>#fflSt+, 4 5 0tt3 0#BMfc#tf«:fTo 
T„ SISl 00 0nm(Oil(D7 ; e/U77^'>y= 1 >S 



Will! 2 0 0 3 I M 4 H li 
IS 

>l-if5»i!tl /' /Sf,(', n U :i>l|ft>i-WW •! /)/' .V) 

t', OMtfeU ci!fi'4i /- s i li,, i'/.- i g , j;.u*ft 
i;tW2 cj)<KM /-ffi«r>o I c^fliWifk>5:,«IK 

i /.-,. -</)^i^/,-r/L .'>'#|jh<UI' e l:,sii-> y >>\m- 
«W i /- tttti y > L rf > ■ ' - M ir> or e i o i>|ii]ft 
*»i A-f£\ v /u --f> '^UH^t'p, 4 . r ) o r ■e:M) / />|(i)«i^> 

-'i-C, IKAI'/ 2 0 0 n ni(/)n 'f-!(/>V'-t-/U v / X x 'J 

«ifi-</>MWM!(/> -.'X'/ frills -cWWdftV) fns 7 ;) 

( ' ; : ^ M*M: 0 . . r i // ni ft L /:-. fft , V ; ; -. 'V 
[ 0 0 5 1 ] 'JUIfcffl 2 

'JUJKfW l iciit ^C, p , i , n 1 , !c/)^1-r--t-/^ v r x •> y 

v r x »> y n W 0 8 n mt/):^=V- 

U — ft- ;c ifK/lf 3 2 0 m J / c m 'Q 1 0 y /> 

lll|JHWL-C*ttiJ/i->y n 5 HfKSrfJ-ttJSHlx. 

*IHS*C#) ^ , frW^lSIV^^iL-t^L fiOOnm, 3 , 0 

0 0 n mJJ.fctffi 0 0 n m'CfoZ* M 1 "C/J^tHiS^Jk 

[0052] 
[0 0 5 3] 

[iai] *»«»<o«igs:^i-«*ia-e*>5o 

1 ; mm 

2 ; ITOH 

3 ; pWs ] )^>m 

4 ; iSyy =3>gf 

5 ; nss/y ^>m 

6 ; T/U^ ^^jUH^ 

7 ; -fu—^Wfa 
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